Isolation of plasma proteins from the clotting cascade by heparin affinity chromatography.
The use of heparin affinity chromatography for the isolation of plasma proteins from the clotting cascade is described. The separation is carried out with heparin agarose and, in parallel operations, with different rigid gels on a polymer base. The quality of the separation and the reproducibility of the results were investigated and the stability of the materials at high pH was tested. The affinity supports were used for the isolation of antithrombin III from human plasma and for the separation of factor IX from factor X, after partial purification by anion-exchange chromatography. The isolation of antithrombin III from human plasma served as a model. The non-specific bindings were investigated, together with the resistance of the support when treated with 0.2 and 0.5 M sodium hydroxide. Heparin agarose has low non-specific bindings, but it cannot be exposed to high pH. The supports on a polymer base are resistant to high pH, up to 13.7. However, they may remain slightly hydrophobic, and the hydrophobicity of the matrix leads to an increase in non-specific bindings. When antithrombin III is isolated, the non-specific bindings result in contamination of the final product. The lack of resistance of the matrix at high pH causes a weaker binding of antithrombin III, and the product is eluted at lower and lower sodium chloride concentrations. The results can be indicative of the behaviour of the support in the separation of factor IX from factor X. High non-specific bindings will lead to contamination of the factor IX product and consequently to low specific activity. Insufficient resistance of the support at high pH will result in failure to separate the two clotting factors satisfactorily. The separation can be monitored by heparin high-performance membrane affinity chromatography (HPMAC). Contamination of the sample, which occur in sodium dodecyl sulphate-polyacrylamide gel electrophoresis are detected within minutes by fast heparin HPMAC.